A novel method for designing fluorescence fingerprint (FF) filters was proposed by applying the band-pass filter (BPF) design method, which is based on 2-dimensional reflectance spectra data, and expanding this method to 3-dimensional data analysis. This method consists of two steps : 1) the conversion of FF data into sensor output, and 2) selection of optimal BPFs. In the former step, BPFs with various light transmission properties are assumed to be put in front of the excitation light source and fluorescence detector. Then, the fluorescence intensities when measured with the above mentioned BPFs are calculated from the original FF data. In the selection of optimal filters, the best BPFs with the highest prediction or discrimination power are selected. Yogurt multi-way fluorescence data, in which FFs of yogurt samples had been measured under 225 different wavelength conditions, was used as a test data set for the proposed method. It was reported that partial least squares regression (PLSR) had been applied to the data set for the prediction of riboflavin content with root mean squared error of cross-validation (RMSECV) of 0.092 ppm. When the proposed method was applied to this data set with 3 or 4 variables, better prediction results were obtained with RMSECV of 0.081 or 0.074 ppm, indicating the potential of the proposed method for more accurate FF analysis with smaller number of wavelength conditions than conventional methods.

